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npMBe;teiibi pe3yjibTaTbi asyaenaa Mop<j)o<j)yaKaaoaajibabix a3Meaeaaa, Bbi3biBaeMbix 
jienTeuoM b THMyce n apoBa ,zje(j)aaaTaBBoro xo3aaaa, aa npaMepe 3KcnepaMeaTaiibaoa 
MO/iejia «JieaTea aaeaabia Diphyllobotlirium dendriticum —capaacaaa xomhk Mesocrice- 
tus auratus». Mop(j)0(j)yHKaaoaajibabie a3Menenaa b TUMyce a aMMyaoaoraaecKae Tpaac- 
(JjopMaaaa b opraaa3Me 3 apa»<ennbix xomakob CBa^eTeabCTByioT o AOCTaxoauo bhcokom 
aMMyaoreaaoM aeacTBaa aaTareaoB D. dendriticum aa flec|)HuuxHBHOro X03aaaa b nepa- 
oa aKTaBaoro pocTa aapa3aTOB. 

Kmoneebie cnoea : Jieaxea aaeaabia, capaacaaa xomsk, Mop(j)OJioraa, TaMyc, T-xeaae- 
pbi, T-naxocTa™ m ec k ae jiaM<J)oaaxbi, aacf)ajuio6oTpao3. 

/^H(J)HJiJio6oTpH03 3aHHMaeT oco6oe MecTO cpe^n napa3HTapnbix hhb33hh b 
Pecny6nHKe Eyparaa n npeacTaBJiaeT aKTyajibnyio cottHajibHO-MeflHUHHCKyio 
npoSneMy b cbh3h c Oonbinon pacnpocTpanennocTbio h HeyKJiOHHbiM poctom 
3a6ojieBaeMOCTH nacenenna. rioKa3aTejib 3a6ojieBaeMocra nenoBeKa 
6oTpno30M no Pecny6jiHKe EypaTna npeBbimaeT cpe^ne(})eaepajibHbiH ypoBeHb 
b 2.2 pa3a (AnanoBa n Ap., 2000). 

HMeiomneca ^annbie no naTOJiornn, 3nn300TOJiornn n onnAeMnojiornn m- 
4>HjiJio6oTpH03a y ^khbothbix h nenoBeKa npeniviymecTBeHHO othocbtch k <J>op- 
Me ooJiciiiH, Bbi3biBaeMon mnpoKHM jieHTeuoM Diphyllobothrium latum (Lin¬ 
naeus, 1758) (/(enHMype n ap., 1985; TocTeBa n ap., 1991; Vuylsteke et al., 
2004). O^HaKo b ceBepHbix panoHax Cn6npn n b ripnOanKajibe ochobhoh 
B 036y^HTejib j(H(})HJiJio6oTpH03a nenoBeKa n >KHBOTHbix — JieHTeu naeHHbin 
Diphyllobothrium dendriticum (Nitsch, 1824). 3 to CBB3ano c TeM, hto aomh- 
HaHTHbiM AonoJiHHTejibHbiM X03HHHOM JieHTena naeuHoro b BO^oeMax Ban- 
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KajibCKoro Gacceima HBjineTCH 6aHKajibCKHH OMyjib Coregonus autumnalis mig- 
ratorius (Gregori, 1775), 3KCTeHCHBH0CTb 3apa>KeHHfl KOToporo b pa3Hbix paii- 
OHax 03 . BaHKaji AOCTHraeT 70—100 % (llpoHHH h ap ., 1988). 

JlHTepaTypHbie cbcachhh ho naToreHe3y AH(])Hjijio6oTpH03a ag^hhhthb- 
hbix xo35ieB, Bbi3biBaeMoro jieHTeuoM naeHHbiM, CKyAHbi. YcTaHOBjieHO, hto 
napa3HT Mo^ceT Bbi3bmaTb aHeMHio y nejioBeKa (TIjiothhkob, 1955; ManOopo- 
Aa h Ap., 1987), BocnajiHTejibHbie h /jereHepaTHBHbie npoueccbi b nnmeBapH- 
TejibHOM TpaKTe y hbhkh (oOjiHraTHoro xo3flHHa) (repacHMOBa h Ap., 1969); 
npn BbicoKOH HHTeHCHBHoc™ HHBa3HH — aTpocjmio b opraHax nHmeBapHTejib- 
hoh CHCTeMbi y xomakob (b 3KcnepHMeHTe) (ripoHHHa, TuMomeHKO, 1991), 
CHH^KeHHe (J)yHKUHOHajlbHOH aKTHBHOCTH T- H B-KJieTOHHOTO 3BeHa HMMyHHTe- 
Ta y cepeOpncTOH naHKH npn OKcnepHMeHTajibHOM 3 apa>KeHHH (Ma3yp h a p., 
2007). 

HMMyHHbin npouecc npn rejibMHHT03ax npe^CTaBJineT co6oh ijenb ahcJ)- 
(})epeHUHpOBOK HMMyHOKOMneTeHTHbIX KJieTOK X03HHHa nOA B03AeHCTBHeM 
aHTHreHOB, BbmejmeMbix napa3HTOM (JleihcHHa, 1976). npn 3 tom cocTo^HHe h 
aKTHBHocTb THMyca Kax ueHTpajibHoro opraHa HMMyHHTeTa, b kotopom nponc- 
xoaht aH rHreHHe3aBHCHMa^ npojiH^epau™ h AH(j)(|)epeHUHpoBKa T-jihm(|)oij(h- 
tob, bo MHoroM onpeAejnnoT Bbipa^ceHHOCTb 3amHTHbix peaKUHH Bcero opra- 
HH3Ma (CannH, 3 thhtch, 1996). HMeerai Gojibihoh (JiaKTHHecKHH MaTepnaji no 
CTpyKTypHbIM H (J)yHKHHOHajIbHbIM H3MeHeHHHM B THMyCe HeJIOBeKa H )KHBOT- 
HblX npH B03ACHCTBHH pa3JIHHHbIX 3K30reHHbIX H 3HAOTeHHbIX (])aKTOpOB. 
B to >Ke BpeMfl AaHHbie o bjihhhhh uecTOA Ha THMyc b HayHHoii jiHTepaType 
npeACTaBjieHbi cjia6o, a hto KacaeTCH ahc])hjijio6otpho3hoh HHBa3HH, to ohh 
OTC yTCTByiOT. rioOTOMy HaMH HanaTbl HCCJieAOBaHHfl HMMyHHOH CHCTeMbi )KH- 
BOTHbix npn HHBa3HH jieHTeuoM HaeHHbiM. B a^hhoh pa6oTe npHBeAeHbi pe- 
3yjIbTaTbI H3yneHHH MOp(])0(])yHKIJ(HOHajIbHbIX H3MeHeHHH, BbI3bIBaeMbIX JieHTe- 
UOM B THMyCe H KpOBH AC^HHHTHBHOTO X03HHHB, Ha npHMepe OKCnepHMCH- 

TajibHOH MOAejin «D. dendriticum — chphhckhh xomak Mesocricetus auratus». 


MATEPMAJI M METOAMKA 

MHBa3HOHHbiH MaTepnaji 6biJi nojiyneH ot 6aHKajibCKoro OMyjifl — o6jiHraT- 
hoto AonojiHHTejibHoro xo3HHHa jieHTeua naenHoro. 

B OKcnepHMeHTajibHOH moa^jih «D. dendriticum —chphhckhh xomhk» hc- 
nojib30BaHbi 30JiOTHCTbie xomhkh o6oero nojia cpeAHHM bccom 70 r b B03pacTe 
3 Mec. J\ 03a 3apa>KeHHfl noAonbiTHbix ^khbothmx cocTaBHJia 17 H3BjieHeHHbix 
H3 Kancyji rmepouepKOHAOB D. dendriticum, 3aAaHHbix oAHOKparao nepopajib- 
HO Ka^KAOH OCo6h. rHCTOXHMHHeCKHe, HMMyHOJIOTHHeCKHe H napa3HTOJIOTHHe- 
CKHe HCCjieAOBaHH^i npoBOAHJiH Ha 3-h (n = 3), 8-e (n = 3) cyran nocjie 3apa>Ke- 
hha. B KanecTBe kohtpojhi Hcnojib30BajiH MaTepnaji, nojiyneHHbiH ot 3 HHTaKT- 
hmx xomakob. THMyc h KpoBb y xomhkob 6pajiH nocjie AeKanHTauHH noA 
JieTKHM 3(])HpHbIM HapK030M. 

Mop4>o4)yHKAHOHajIbHbie H3MCHeHHfl B THMyCe H KpOBH )KHBOTHbIX HCCJie- 
AOBaHbi MeTOAaMH cbctoboh (MHKpocKonbi Motic Digital Microscope DMB — 
1223 (Spanish) c hhcJipoboh ^OTOKaMepon, MC 300A (Micros-Austria)) h jiio- 
MHHecueHTHOH (MC 300FS (Micros-Austria)) MHKpocKonHH. KycoHKH THMyca, 
pa3MepoM 0.5x0.5 cm, nocjie nojiyneHHfl OTnenaTKOB (J)HKCHpoBajiH 10 %-hbim 
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HeirrpaubHbiM (JtopMajiHHOM h mchakoctbio KapHya. riapacJiHHOBbie cpe3bi toji- 
hjhhoh 3— 6 mkm OKpaiiimuLin no CTanjuipnibiM MCTo;uiKaM reMaTOKCHJiHHOM 
Opanxa — 303HH0M, no Mannopn — a3yp II-303hhom. PHK BbiHBjnuiH ramio- 
UHOHHH-xpoMOBbiMH KBaciuiMn no I 'eiiaei iraiiiiy n MeTHjioBbiM-3ejieHbiM no 
yHHa-rianneHreHMy c o6pa6oTKon KOHTpojibHbix cpe30B cojihhoh khcjiotoh b 
TeneHne naca npn TeMnepaType 37 °C (Ilnpc, 1962). TynHbie kjictkh BbiHBJiajiH 
OKpacKon ajibpnaHOBbiM chhhm npn pH 2.7, ochobhbim kophhhcbbim (IUySHH, 
1961), 0.5%-hhm boahbim pacTBopoM xojiyiuUiHoiioro CHHero. OmcaaiKH op- 
raHa OKpauinBann a3yp-303HH0M no PoMaHOBCKOMy—rnM3a. 

MnKpoMop4>ojTorHHecKne h3mchchhh b THMyce oneHHBajm cornacHO pcxo- 
MeHflatiHHM ABTaHAHjioBa (1990). Ha rncTocpe3ax H3Mcpajin nnomaAt, 3aHH- 
MaeMyiO KOpKOBblM H M03rOBbIM BemeCTBOM, TliMII'-ieCKHMH TCaiaUlMH ( rCJIbim 
Taccajia). B cySKancyjibHon 30He, b kopkobom h M03r0B0M BeipecTBe (Ha nno- 
ipaan 1 mm 2 ), a Taioxe Ha OTnenaTKax opraHa noACHHTbiBajiH oTHocHTejibHoe 
KonnnecTBo cjicayioinux bhaob KjieTOK: OJiacTHBie; oojibiiihc, Manbie h cpcannc 
jiHM(J)OLiHTbi; MaKpocJmrH; AecTpyKTHBHo H3MeHeHHbie; xynHbic. B OTnenaTKax 
noacHHTbiBann no 500 kjictok. 

OmocuTCJibiioc h aocoaioTiioe coacp’/KaiiHC T-jimm(|)ohmtob h hx cyoiioiiv- 
jihijhh (T-xennepbi, T-hutotokchhcckhc kjictkh) y xombkob onpeAejnuiH mcto- 
aom nocTaHOBKH HenpaMOH peakauiH noBcpxnocTHon 11 mm v ii o (|) a y o p e c u e ii u h h 
(PHO) c Hcnojib30BaHHeM cneuncJiHHecKHX MOHOKjioHajibHbix aHTHTeji, bmhb- 
jiaiomnx cncnucJniHCCKHC aHTHreHHbie ACTcpMHHaHTbi, naxoAniUMCca Ha KJie- 
tohhoh noBepxHocTH JiHMfJioiiHTa: CD 3 , CD 4 , CD 8 . B npHroTOBjieHHbix npena- 
paTax npocHHTbiBajin 200 kjictok. YHHTbiBajiH cbchchhc Ha jiiomhiiccuchthom 
MHK pocKone npn yBejiHneHHH oObeKTHBa X40 h 100, OKyaapa X2.5 h 10. 

KonpooBOCKonHHecKHe HCCJieAOBaHHH (JieKajiHH npoBeAeHbi no MeTOAy 
KaTO. OnpeAejieHHe B03pacTHbix rpynn jichtcuob h hx npn>KHBaeMOCTb onpe- 
AejlHJIH npn BCKpbITHH 3KCIICpHMCHTajIbHbIX /KMBOTIIblX. Pe3yJIbTaTbI HCCACAO- 
b3hhh CTaTHCTHnecKH o6pa6aTbiBajiH npn noMoipH naiccTa nporpaMM «Statisti- 
ca» ajih HenapaMCTpnHCCKHX a^hhbix (Mann—Whitney U-tcct) npn ypoBHe 
AOCTOBepHOCTH p < 0.05. 


PE3yJlljTATbI MCCJIEflOBAIIMfl 

npH>KHBaeMOCTb iiaeponcpKonaoB acinena. 1 [pn>KiiBae.Mocrb naeponep- 
kohaob aeiiTcua y xomhkob b OKcnepnMcirrax Ha 3 -h h 8 -e cyT nocne 3apa>i<e- 
hh a 6buia oAHHaKOBOH — 17.7 %. Ha 3-h cyT 3 KcnepnMCHTa Bee renbMHHTbi 
6 buiH He3pejibiMH, a Ha 8-e cyT 33.3 % ijecTOA hmcjih ctpo6hjibi c co3peBa- 

IOIAHMH nporjIOTTHAaMH H 66.7 % HCCTOA - CO 3pejIbIMH npOTJIOTTHAaMH. 

HlII CHCIIBHOCTb HHBB3HH 2— 4 3K3. Ha 3-H CyT H 1-7 Ha 8-e cyT, B CpeAHeM 

AJia Bcex 3apa>KeHHbix jkhbothbix — 3.0 ± 0.58 3K3. Ha 3 -h cyT h 3.0 ± 2.0 Ha 
8 -e cyT. 

MnKpoMopcJioaorHHCCKHC xapaKTcpncTHKH THMyca xomukob. THMyc y ch- 

pHHCKOTO XOMUKa COCTOHT H3 6-8 AOJICK pa3HOH (f)OpMbI (OKpyTJIOH, OBEUIb- 

HOH, KOHyCOBHAHOH). CHapyiKH Ka>KAaU AOJlbKa nOKpbITa TOHKOH COCAHHHTCJIb- 
HOTK3HHOH KanCyjIOH, OT KOTOpOH OTXOAHT Tpa6eKyjIbI, npOHHKaa B KOpKOBOe 
BemecTBo Ha pa3Hyio rayOnHy. napeHXHMa aojick nei'Ko noApa3AcaaeTCH Ha 
nepH^epHnecKoe 6ojiee tcmhoc KopKOBoe BeipecTBO h ijeHTpajibHoe CBeTJioe 
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Phc. 11 THMyc xoMHKa, 3apa>xeHHoro JieHTeuoM naeHHMM D. dendriticum. 

OKpacKa no MCTo^y Majuiopn. Xo6. 40, ok. 10. a — KpoBCHocHbin cocya c yrojimcHHon ctchkoh h o6jihtcph- 
poBaHHbiM npocBCTOM, 6 — rpy6bic KOJiJiarcHOBbic BOJiOKHa b ctpomc THMyca. 

Fig. 1. The thymus of golden hamster experimentally infested with gull-tapeworm D. dendriticum. 


M03roBoe. B mo3tobom BemecTBe aonex, KaK H y apyrnx MnexonHTaiomHX, co- 
aepacaTca THMHHecKHe Tenbua (xejibua Taccajia) pa3HOH CTeneHH 3pejiocTH. 

noCKOJIBKy AOCTOBepHbIX pa3JIHHHH B MOp(j)OnOrHHeCXHX H3MeHeHHBX B TH- 
Myce xombkob Ha 3-h h 8-e cyT 3apaaceHH» He 3aperHCTpHpoBaHo, to Mop(J)o- 
(JjyHKUHOHajitHbie xapaxTepncraxH opraHa aanbi ana Bcex 3apa>KeHHbix xchbot- 
HblX B CpaBHeHHH C HHT3KTHbIMH. 

B THMyce 3apa>KCnnbix xombxob BbiflBneHbi H3MeiienHa, xapaxTeproyiomHe- 
ca BeH03HMM noJiHOKpoBHeM b KopTHKo-MeayJiJiapHOH h MeayJiJiapHon 30HaX 
aojibKH opraHa, h cxnepo3 ctciiok xpoBenociibix cocyaoB c o6nnTepapHeH (y He- 
KOTopbix) hx npocBeTa.(pHC. 1). B CTpoMe ponex THMyca 3aMeTHO noBbimaeTca 
coaepacanne xonnareHOBbix bojiokoh. B HopMe TOHKHe KOJinareHOBbie BoaoKHa 
BCTpeaaiOTca ToabKO no xoay KpoBCiiocin.ix cocyaoB. B THMyce 3apaaceHHbix 
oco6eH OTMeaeHbi yBeanneHne xoannecTBa h ToamHHbi KonaareHOBbix bobo- 
koh no xoay KpoBeHOCHbix cocyaoB h noaBaeHne HeSoaburax ynacTXOB hx b 
BHae HeacHoil cera, He CBjnaHHOH c cocyaaMH, a Taxace OTaeabHbie rpy6bie bo- 
aoKHa HenocpeacTBeHHO b CTpoMe h B6an3H chohctbix Tenep. B M03roBOM Be- 
mecTBe BbiaBaaancb xax oanHOHHbie, Tax h b BHae HeSoabmnx cxonaeHHH 
aannopHTbi. Y 3apaaceHHbix oco6eM rpaimua Meacay xopxoBbiM h M03roBbiM 
BemecTBOM HccaeayeMoro opraHa CTaHOBHTca HepoBHoil 3a cqeT ray6oxon hh- 
BepcHH caoeB apyr b apyra. J\onn M03roBoro BemecTBa THMyca aocTOBepHO 
yBeaHHHBajiacb iioaui b noaTopa pa3a. Y HHTaxTHbix jxhbothbix Ha M03roBoe 
BemecTBO npHxoanaocb 28.3 ± 3.44 % ot o6ipen naomaan aoabxn, y 3apaaceH- 
hmx xomhxob oho cocTaBnano 41.4 ±2.55%. B to ace BpeMa BbipaaceHHoro 
CHHaceHHH aocoaiornoro coaepacamia aHM(j)onaHOH tx3hh b THMyce 3apaaceH- 
HblX XOMflXOB, nO-BHaHMOMy, He npOHCXOaHT. 06 3TOM CBHaeTeabCTByiOT cne- 
ayioipne aaimbie. B mobfobom liemeciBc THMyca 3apaaceHHbix xomhxob iipn- 
cyTCTBOBaan naoTHbie ckoiijiciihx anMcj)ouirroB b BHae ranee H h oxpyrabix 06- 
pa30B3HHH BOXpyr XpOBeHOCHbIX cocyaoB. naOTHOCTb JIHM(j)OmiIOB B none 
3peHHB MHXpOOXOna B XOpXOBOM BemeC I'BC HHTaxTHbix aCHBOTHbIX COCi aBJIHJia 

146 ± 5.12 xneTox, y 3apaaceHHbix — 166 ± 4.54 xaeTOX. B MeayJiaapHOH 30He 
3 tot noxa3aTeab y 3apaaceHHbix acHBOTHbix Taxace Bbirne no cpaBHeHHio c hh- 
TaxTHbiMH xoMHxaMH (85.6 ±3.31 h 62.2 ± 1.40 xneTox cootbctctbchho). 
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Ta6 ji h ua 1 

npoueHTHoe cooTHomeHHe kjictok (M ± m x ) b (JjyHKUHOHajibHbix 30Hax THMyca. 
CHpHMCKOrO XOMHKa B HOpMe (HHTaKTHbie >KHBOTHbie) H npH 3apa)KeHHH JieHTeUOM HaeHHblM 

D. dendriticum 


Table 1. Percentage of cells (M ±m x ) in the thymus functional zone of a golden hamster 
in the normal (intact animals) and at infection with gull-tapeworm D. dendriticum 


Bmibi 

KJieTOK 

CyOKancyjnipHaji 30Ha 

KopKOBoe BeiuecTBO 

Mo3roBoe BemecTBO 

HHTaKTHbie 

3apa>KeHHbie 

HHTaKTHbie 

3apa>KeHHbie 

HHTaKTHbie 

3apa>KeHHbie 


TKHBOTHbie 

TKHBOTHbie 

JKHBOTHbie 

>KHBOTHbie 

>KHBOTHbie 

TKHBOTHbie 

E. JI. 

7.86 ± 1.50 

19.87 ± 1.44* 

3.21 ±0.35 

12.88 ± 1.31* 

1.35 ±0.35 

6.12 ± 0.17* 

C. JI. 

32.27 ± 1.87 

27.19 ± 2.05 

35.19 ± 1.86 

24.07 ±2.87* 

42.40 ±3.40 

47.37 ±2.75 

M. JI. 

32.04 ± 1.87 

22.12 ± 1.73* 

49.40 ±2.09 

141.58 ±4.29^ 

38.98 ±2.30 

18.52 ± 1.74* 

E. 

6.73 ± 1.19 

8.17 ± 1.05 

3.46 ±0.93 

6.48 ±0.55* 

1.23 ±0.34 

2.56 ±0.49* 

fleJJ. 

1.34 ±0.43 

3.14 ± 0.57* 

0.74 ± 0.14 

1.98 ± 0.16* 

0.38 ±0.17 

0.96 ±0.16* 

M. 

5.96 ±0.98 

5.58 ±0.79 

1.84 ±0.24 

2.78 ±0.61 

2.54 ±0.43 

3.12 ±0.30 

Aec. 

13.68 ± 1.37 

13.93 ± 1.40 

6.65 ±0.54 

10.49 ±0.75* 

13.36 ± 1.36 

21.35 ± 1.14* 


npHMenaHHe. E. JI. — dojibuine jiHM(])OHHTbi, C. JI. — cpe^Hne jiHM(J)ouHTbi, M. JI. — Manbie 
jiHM(J)ouHTbi, E. — duacTHbie KJieTKH, fleji. — ziejumiHecfl kjictkh, M. — MaKpo^arn, ^fec. — kjictkh c 
^ ecTpyKTHBHbiMH H3MeHeHHHMH. M — cpeziHee apH(J)MeTHHecKoe; m x — oumfSica cpe^Hero. * — tioctot 
B epHO OTHOCHTeJIbHO HHTaKTHbIX TKHBOTHbIX npH p < 0.05. 


Ilpn HHBa3HH jieHTeuoM HaeHHbiM Ha6jiio^ajiocb yBejinneHMe KOJinnecTBa 
CJIOHCTbIX HJ1H THMHHCCKHX TCJICU (TCJICU TaCCajIfl) B M03r0B0M BemeCTBe TH- 
Myca XOMHKOB. y HHTaKTHbIX JKHBOTHbIX Ha AOJHO THMHHCCKHX TCJieH npHXOAH- 

Jiocb 1.86 ± 0.12 % ot o6men njiomaAH aojibkh, y 3apaxceHHbix oco6en OHa co- 
cTaBHJia 7.15 ± 0.46 %. 

npoueHTHoe cooTHomeHHe pa3Hbix bhaob jihmcJ)ouhtob (Ta6u. 1) b AOJibKax 
THMyca 3apaxceHHbix xomhkob H3MeHjuiocb. Bo Bcex (pyHKUHOHajibHbix 30Hax 
THMyca OTHocHTeubHoe coAepxcaHHe Bojibiunx jihm(J>ohhtob h AeJiHiAHxoi KJie- 
TOK AOCTOBepHO BblUie. ,/JOJIfl SoJIbHIHX JIHM(j)OHHTOB .y 3apaxceHHbix ocoOeii no 
CpaBHeHHK) C HHTaKTHbIMH JKHBOTHbIMH TaKJKe BblHie: B CySKanCyjIbHOH 30He B 
2.5 pa3a, b kopkoboh 30He b4hb MeAyJiJi»pHOH b 4.5 pa3a. ripoueHT AeJiaiunx- 
cb jihm(J)olihtob b cy6KancynbHOH 30He y 3apaxceHHbix oco6eii 6ojibme b 2.3, b 

KOpKOBOH - B 2.7, a B MeAyjIJIflpHOH - B 2.5 pa3a. BnaCTHblMH (J)OpMaMH y 3 a- 

paxceHHbix xomxkob Sorane KopKOBaa h .MeAyJiJiflpHafl 30Hbi. Flo coAepvKaHHio 
MaxpoiparoB (jiyHKiiHOHajibHbie 30Hbi AOJieK THMyca AocTOBepHo He pa3JiHna- 
JIHCb, XOTB TeHAeHHHB K yBeJIHHeHHIO HX B 30HaX KOpKOBOTO H M03T0B0F0 BCr 
mecTBa y 3apa>xeHHbix oco6efl HMejia MecTo (Ta6n. 1). B to ace BpeMx y hhb3- 
3HpOBaHHbIX XOMBKOB HHCJIO MaJIbIX H CpeAHHX HHM(J)OHHTOB MCHbHie nO CpaB¬ 
HeHHK) C HHTaKTHbIMH. OraTHCTHHeCKH AOCTOBCpHOC CHIl/KCHHC KOJIHHCCIBa 
Majibix jihm(J)olihtob HaGjnoAaJiocb b cy6KancynbHOH h MeAyuapHOH 30Hax, a 
epeAHHX JIHM(J)OHHTOB-TOJIbKO B KOpKOBOM BemeCTBe (Ta6jl. 1). 

B OTnenaTKax THMyca OTMeneHbi cxoAHbie tchachhhh no oTHOCHTejibHOMy 
COAepXCaHHIO 60JIbUIHHCTBa BHAOB KJieTOK (Ta6jl. 2). TlOJIfl SoJIbUIHX JIHM(j)OHH- 
tob y 3apax<eHHbix oco6en Bbirne b 2 pa3a, fuiacTHbix (popM — b 3 pa3a, kjictok 
c npH3HaKaMH AecTpyKTHBHbix H3MeHeHHH — 6ojiee neM b 1.5 pa3a, Bbirne h 
coAepacaHHe MaKpocJiaroB, ho pa3HHua no 3TOMy BHAy kjictok He AOCTOBepHa. 
KojIHHeCTBO epeAHHX H Majibix JIHM(J)OHHTOB TaKJKC MeHbUie y 3apa>KeHHbIX >KH- 
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Ta6 jih ua 2 

KjieTOHHbiH cocTaB (M ± m x ) THMyca chphhckhx xomhkob (no OTnenaTKaM) 


Table 2. Cell composition (M ± m x ) in the thymus of golden hamsters 
(on impression smears) 


BhJU>I KjieTOK 

HHTaKTHbie >KHBOTHbie 

3apaa<eHHbie ^khbothbic 

Eojibume jiHM(j)onHTbi, % 

1.20 ±0.47 

2.74 ±0.28* 

Cpe/ume jiHM(j)onHTbi, % 

63.02 ±3.20 

45.90 ±4.26 

Majibie jiHM(j)onHTbi, % 

24.91 ±2.04 

18.22 ±0.85* 

BjiacTHbie (JjopMbi, % 

7.70 ±0.82 

25.60 ±5.36* 

MaKpo(j)arH, % 

0.96 ±0.25 

1.90 ±0.55 

KjieTKH C ACCTpyKTHBUblMH 
H3MenenHHMH, % 

2.2 ±0.29 

3.75 ±0.49* 


npuMenaHHe. Cm. Ta6n. 1 . 


bothhx. B THMyce xombkob BbiHBjiajiHCt TyHHbie KjieTKH (pHc. 2). XapaKTep 
paciipc.’icjiciiHM -mix KjieTOK y 3apaxceHHtix n mrraKTiibix hchbothbix 6bui o,t- 
HOTHnHblM. MaKCHMajIBHOe KO.I HMCCTBO TYHIlblX KJieTOK IipHXO.’lHjIOCb Ha M03- 

roBoe BemecTBo h xancyjiy, MHHHMaubHoe — Ha xopKOBoe BemecTBo. Y 3apa- 
>KeHHwx xomhkob peracTpHpoBajiocb HaH6ojibmee a6cojnoTHoe co^epxcaHHe 
TyHHwx KjieTOK: Ha 1 mm 2 njiomaan flOJibKH — 11.9± 1.39 npoTHB 8.0 ± 1.35 

KJieTOK (HHTaKTHbie yKHBOTHbie). B M03r0B0M BeiHeCTBe TyHHbie KjieTKH pacno- 
jiarajiHCb nepnBacKyaapiio, a raioKC b icchom KOHTaKTe c MajibiMH anM(]jonnTa- 
mh (pHc. 3). riepHO^HHecKH cpe^H jihm(})oixhtob, oKpyiKaiomHx TyHHyiO KJieT- 
xy, BCTpenajiHCb HeiTrpo(j)HJibHbie neiiKOUHTbi. B THMyce BburajiajiHCb enHHHH- 
Hbie njia3MOUHTbI H 303HH0(j)HJIbHbie JieHKOUHTbl. 

MMMyHoreMaTOJiorHHecKHe noKa 3 aTejiH xombkob. B xpoBOTOKe 3 apa>KeH- 
hmx xombkob noBbimajiacb aojia 6a30(J)HjioB, aocraraa CBoero MaxcHMyMa k 
KOHuy Ha6xiioaeHHH (b 2.6 pa3a Bbirne kohtpojib). KojiHnecTBeHHoe onpeaene- 
HHe o6mero ypoBHH jimm^ouhtob kpobh h hx T-nonyjiauHH noKa3ajio, hto Ha 
npoTa^eHHH Bcero nepHO^a Hccjie^OBaHHH y 3apa>xeHHbix jkhbothhx Ha6jno- 



Phc. 2. TyHHbie kjictkh b THMyce xoMHKa. 

OKpacKa aabUHanoBbiM chhhm upw pH 2.6. Xo6. 100, ok. 10. a — cjia6o flcrpanyjiHpoBaHHa^ KjicTKa, 6 — CHJib- 

ho flcrpanyjiHpoBaHHbic kjictkh. 

Fig. 2. Mastocytes in the thymus of a hamster. 
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Phc. 3. TyHHbie kjictkh, KOHTaKTHpyiomne c MajitiMH JiHM(j)oiiHTaMH. 

OKpacKa a3yp-303HH0M no PoManoBCKOMy—Fmvoa Xo6. 100, ok. 10. a — Tynnaa KJicTKa, 6 — jihm(|)ohht. 
Fig. 3. Mastocytes contacting with small lymphocytes. 


^aeTCfl CRBMT B CTOpOHy HX CHH>KeHH5I, OAHaKO BBIflBJieHHBie H3MeHeHHH HOCH- 

jih xapaKTep TeHjjeHHHH h Obijih b ochobhom He^ocTOBepHti (pwc. 4). Tax, 06 - 
mee KOJiHHecTBo jihm(|)ohhtob h aGcojiioraoe hhcjio T-kjictok (CD 3 + ) 6bijih 

HH>Ke KOHTpOJIbHblX 3HaHCHHH B 1 . 1 pa3a K 3-M CyT, H 6oJiee 3HaHHTeJIbHbie - B 

1.5 pa3a k 8-m cyT HHBa3HH (p < 0.05). B to xce BpeMH k 3TOMy epoxy aOcojnoT- 
Hoe coaepacaHHe jihm(|)ouhtob b xpoBH 6biJio b 1.4 pa3a MeHbme, neM TaKOBoil 
noKa3aTejib Ha 3-h cyT HHBa3HH (p < 0.05). UccjieaoBaHHe cySnonyjiapHOHHO- 
ro cocTaBa T-jihm^ohhtob kpobh 3apa>xeHHbix xomhkob bmhbhjio hx o^HOTHn- 
Hbie H3MeHeHna b npouecce pa3BHraa nepBH (pnc. 4). Otmchcho chhhcchhc 
ypoBHa T-xennepoB (CD 4 + ) b 1.2 pa3a b nepBbie 3 cyT HHBa 3 HH, b 1.5 pa3a — k 
8-m cyT (p < 0.05) nocjie 3apa>xeHHa. AHajiorHHHbie 33KOHOMepHOCTH Omjih 
npocjie)KeHbi h b khhcthkc jihmcJjohhtob, HecymHx Ha ce6e Mapxepbi CD 8 + 
(UHToroKCHHecKHe kjictkh), ojoiaKO ohh hmcjih 6oJiee Bbipa>KCHHbiH xapaKTep. 
y>Ke k 3-m cyT nocjie 3apaxceHHH hx aOcojuoTHoe coaep^caHHe b kpobh chhjkb- 
jiocb b 1.2 pa3a, a k 8-m cyT hhb33hh ^octhtjio ypoBHii 1.03 ± 0.18 tmc./mkii, 



n 


KOHTpOJIb 
3-M CyTKH 
8-e cyTH 


Pmc. 4. A6cojnoTHoe coztep>KaHHe (tbic./mkji) o6mero nncjia jihm^oiihtob (JI), T-jihm^)oiihtob 
(T-ji), T-xennepoB (Tx), T-iiHTOTOKCHuecKHX kjictok (Tii) b kpobh 3apa)KeHHbix D. dendriticum h 

HHTaKTHbIX (KOHTpOJIb) XOMHKOB. 

Fig. 4. Absolute counts (thousands/pL) of the total lymphocytes number (L), T-lymphocytes (Tl), 
T-helper (Th), T-citotixic (Tc) in the blood of hamsters infested with D. dendriticum and uninfested 

hamsters (control). 
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HTO B 1.8 pa3a HHHCe 3H3HeHHH HHTaXTHbIX JXHBOTHbIX (p < 0.05). TaKHM o6pa- 
30M, oueHxa KJieTOHHoro HMMyHHoro OTBeTa xomhkob, 3apa>KeHHt.ix D. dendri- 
ticum, no3BonHJia bbibbhti> HexoTopbie pa3JiHHHfl b HMMyHoaorHHecxHx noxa- 
3arCJIHX He TOJIbKO C HHTaXTHbIMH OCoGflMH, HO H B 3aBHCHMOCTH OT CTaflHH HH- 
Ba3HOHHoro npouecca. 


OBCy^EHHE 

Pe3ynbTaTbi npoBeueHHoro HccjieuoBaHHfl noKa3ajiH, hto b THMyce xomh- 
kob, 3apa>Kcniibix jieHTeuoM D. dendriticum, HaGmouajmcb yBeanHenHC uojih 
M 03roBoro BemecTBa h cxjiepo3 CTpoMbi opraHa, B03pacTajio xojihhcctbo xne- 

TOK C AeCTpyKTHBHbIMH H3MeHeHHBMH H nOHBJUUIHCb OCTpOBKH a^HnOHH TOB. 

OyHKHHOHajibHoe 3HaneHHe yBejiHneHHfl ypoBHa thmhhccxhx Tejieu b THMyce 
noxa He hcho. CymecTByioT pa3Hbie mhchhh oraocHTejibHo hx po;m. Ouhh 
CHHTaiOT HX ^ereHCpaTHBHblMH o6pa30BaHHHMH, no apyrHM ^ainiblM OHH MO- 
ryT ynacTBOBaTb b HMMyHHbix npoueccax, BbinojiHHH 3JiHMHHaumo jihm^ohh- 
TOB, OTHOCHIHHXCH X ayTOHMMyHHbIM XJIOHaM (FaJiaXTHOHOB, 2005). EcTb MHe- 
HHe, hto Tejibua MoryT axxyMyjrapoBaTb aHTHreH, a aHTHreHHaa CTHMyjiflHHH 
MO>xeT yBejiHHHTb hhcjio h pa3Mep THMHHecxnx Tejieu (LUjihxob, AH^pnem, 
1985). B uejioM BbiHBJieHHbie H3MeHeHHfl cBHucTejibCTBOBajiH 06 yMepeHHO Bbi- 
pa>xeHHOM hhbojhohhohhom npouecce b THMyce 3apa>xeHHbix xomhxob. 

OGeOTeHHe xopxoBoro BemecTBa MajibiMH h cpeuHHMH jiHM(j)0UHTaMH h H3- 
MeHeHHe XOHUeHTpaUHH JIHM(J)0HHT0B b6jIH3H XpOBeHOCHbIX COCyUOB B M03T0- 

bom BemecTBe yxa3breaiOT Ha ycHjiemie npouecca MHrpaunn jihm(J)ohhtob H3 
THMyca b nepH^epHHecxne opraHbi HMMyHoreHe3a. Ohcbhuho, o6 hhtchchb- 
hoh MHrpauHH 3toto rana xueTOX b onar aHTHreHHoro pa3upa>xeHHfl CBHue- 
TejibCTBOBajio h CHHJxeHHe oGmero nncjia T-jihm(J)ouhtob b xpoBH 3apa>xeHHbix 
xoMflxoB. PaHee Taxoe anaemic Mbi naoaiouajin h npn HHBa3HH D. dendriticum 
y cepeGpncTbix naex (Ma3yp h up-, 2007). YBejiHHeHHe xojiHnecTBa Gojibuinx h 
GjiacTHbix (J)opM jihm(J)ouhtob b xopxoBOM h M03TOBOM BemecTBe, a Tax>xe HHC- 
Jia ueJiflmnxcH xneTOx HBJiaeTCH noxa3aTeneM ycHJieHHa npojiH(J)epauHH jihm- 
(J)ohhtob, HanpaBJieHHOH Ha xoMneHcaumo noBbimeHHOH MHrpauHH xneTOx H3 
THMyca. rioBbimeHne xojiHnecTBa jihm(J)ouhtob b mo3tobom BemecTBe, BepoaT- 
HO, oGyCJIOBJieHO H B03BpameHHeM CTHMyjIHpOBaHHbIX aHTHTeHOM JIHMC^OUH- 
tob H3 JiHM(J)OHUHbix o6pa30BaHHH XHnieHHHxa h upyrnx nepH(j)epHHeCXHX 
JIHM(J)OHUHbIX OpraHOB. 

Ha (f)OHe jihm(J)ohuhoh peaxuHH xneTOx b THMyce y xombxob b nepnou ax- 
thbhoto co3peB3HHH D. dendriticum b hx opraHH3Me npoHcxouHJio yraeTeHHe 
3(})(j)eXTOpHOH H peryjIHTOpHOH (J)yHXHHH JIHM({)OHHTOB, O HeM CBHUCTejlbCTBO- 
B3JIH HH3XHe BCJIHHHHbl T-JlHM(J)OUHTOB XCJinepOB H UHTOTOXCHHeCXHX T-jihm- 
(J)ouhtob b xpoBH. H3Becrao, hto BocnajiHTejibHbie T-xejinepbi axTHBHpyiOT x 
npojiH^epauHH h UHclx^epeHUHpoBxe uhtotoxchhccxhc T-jikm^ouhth (JleGe- 
ueB, noHHXHHa, 2003; FaaaxTHOHOB, 2005), nosTOMy b ycnoBHHX ymeTeHHH 
XeJinepHOH aXTHBHOCTH HMMyHOHHTOB BnOJIHe oGbaCHHMO CHH5XeHHe H ypOBHfl 
T-UHTOTOXCHHeCXHX XJieTOX B XpOBH. Bo3MO>XHO, pa3BHBaiOIUHeCH OCo6h JieH- 
Tepa naeHHoro nouaBjwiOT axraBHocTb pa3JiHHHbix cyGnonyjiauHH T-xjictox 
nyreM KHraGnpoBaHHa CHHTe3a uhtoxhhob, peryjiHpyioutHx npojiHcjiepauHio h 
UH(j)(J)epeHUHpoBxy xneTOx — npeumecTBeHHHXOB HMMyHOUHTOB. HexoTopbie 
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uecTo/jM MoryT HH/jyunpoBaTB HMMyHHBie peaKijHH c /joMHHHpoBaHHeM hm- 
MyHHoro Th2-OTBeTa nyTeM chh^kchha BBipaSoTKH HHTepjieiiKHHa-12 (IL-12 ) b 
opraHH3Me h cootbctctbchho yraeTaTB TM-otbct (Dissanaeake et al., 2002; 
Rodrigues-Sosa et al., 2002, 2003), c neM, no-BH/jHMOMy, CBfl3aHBi MHorne /je- 
(jieKTBI KJieTOHHOH 3aiIIHTBI npH pa3J!HHHBIX naTOJIOrHflX (TOTOJIHH, OpeH^JIHH, 
2000). TaKHM o6pa30M, oOHapy^ceHHoe chh^cchhc HHCJia /jHcjxjjepeHijHpoBaH- 
HBIX JIHM(])OIJHTOB KpOBH 3apa>KCHHBIX XOMHKOB n03BOJlHCT npe/jnOJIO^KHTB CnO- 
coShoctb D. dendriticum k MO/jyjuiUHH HMMyHHoro OTBeTa, BCJie/jCTBHe Hero 
BBIBO/piTCJI H3 CTpOfl OCHOBHBie 3(j)(j)eKTOpHBie H peryJIHTOpHBie KJieTKH HMMyH- 
hoh CHCTeMBi xo3HHHa, hto o6ecneHHBaeT AanBHeMmee pa3BHTHe npH^cHBiHHx- 
ch uecTo/j. 

BBmBJieHHaa yMepeHHo BBipa^ceHHaH 6a30(|)HjiBHaji peaKUHji KpoBH conpo- 
BO^aJiaCB 3aKOHOMepHBIM yBeJIHHeHHeM KOJIHHeCTBa TyHHBIX KJieTOK B THMyce 
3apa^CeHHBIX XOMHKOB. 3tO nOJIHCjiyHKIJHOHaJIBHBie KJieTKH. Ii3BeCTHO, HTO THC- 
TaMHH, BBicBoSo^aiontHHCH npH AerpaHyjiHUHH TyHHBix KJieTOK, noBBima- 
eT npoHHuaeMocTB ctchkh KpoBeHocHBix cocy^oB, a TaK^ce cnocoSeH no/jaB- 
jihtb BBi3BaHHyio aHrareHaMH npojiHc})epauHio T-jihm(J)ouhtob, BBiCBoSo^e- 
HHe uhtokhhob H3 T-KJieTOK, /jHcjxjiepeHijHpoBKy B-jihm({)ouhtob, yrHeTeHHe 
npo^yKUHH HMMyHorjioSyjiHHOB, noBBimeHHe aKTHBHOcra NK-kjictok. ,/Jh(])- 
(jiepeHijHpoBKa T-jihm(])oiihtob Ha cySnonyjiflUHH T-xejmepoB h T-KHJiJiepoB 
npOHCXO^HT B KOpTHKO-Me^yJIHpHOH 30He, 3aTeM KJieTKH MHrpHpyiOT B nepH- 
(})epHHecKHe JiHM^OH^HBie opraHBi (rajiaKTHOHOB, 2005). Pojib TyHHBix kjictok 
B THMyce XOMflKOB, OHeBH/JHO, He OAH03HaHHa. EHOJIOrHHeCKH BKTHBHBie Be- 
meCTBa, BBI^eJHieMBie KJieTKaMH, JIOKaJIH3yK>mHMHCfl b6jIH3H KpOBeHOCHBIX 
cocy^oB, noBBimaiOT npoHHijaeMOCTB ctchkh cocy/joB, oSecneHHBaa ycnex 
MHipaUHH JIHM(])OIJHTOB H3 THMyCa B KpOBflHOe pyCJIO. B M03TOBOM BemecTBe 
THMyca nacTO BCTpenaiOTCJi TyHHBie KJieTKH, KOHTaKTHpyiomne c MajiBiMH 
JIHM(})OUHTaMH. B03MO)KHO, SHOJIOTHHeCKH aKTHBHBie BeiljeCTBa 3THX KJieTOK 
ynacTByioT b peryjumHH npoueccoB ^HcjxjiepeHijHpoBKH h (hjih) oijeHKH (jiyHK- 
UHOHajiBHoro noTeHunajia thmouhtob, npe/pia3HaHeHHBix jjjih MHrpaijHH H3 TH¬ 
Myca, a B03MOHCHO, H peilHpKyJIHpyiOHtHX T-JIHM(j)OIJHTOB, CTHMyJIHpOBaHHBIX na- 
pa3HTapHBiMH aHTHreHaMH b nepH(|)epHHecKHx jihm(J)oh/];hbix opraHax. 

nojiyneHHBie hbmh /jaHHBie CBH/jeTejiBCTByiOT o /jocTaTOHHO bbicokom hm- 
MyHoreHHOM ^chctbhh aHTHreHOB jieHTeua naenHoro Ha /jecjiHHHTHBHoro xo3H- 
HHa b nqpno/j aKTHBHoro pocTa napa3HTOB. 
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SUMMARY 

Morphofunctional changes induced by the tapeworm in the thymus and blood of its de¬ 
finitive host, by an example of the experimental model « Diphyllobothrium dendriticum — 
Mesocricetus auratus », have been investigated. The morphofunctional changes in the thy¬ 
mus and immunological transformations in the organism of infested hamster are evidences 
of rather high immunogenic effect of the D. dendriticum antigens on the definitive host at 
the period of active growth of the parasites. 
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